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Case 4-33 154/HO 75 DUPLICATE 

i 

ORGANIC COMPOUNDS 
This invention relates to organic compounds, their preparation and use as pharmaceuticals. 
The invention provides in one aspect a compound of formula I 




in free or salt or solvate form, where 

-C~Y- denotes -CH2-CH2-, -CH=CH- or -CH2-O-; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 

n is an integer from 0 to 4; ^ „ TT 

when n is 0, R a is -CB7RS -CHrCHr, -CH 2 -CH 2 -CH 2 -, -Cft-O-, -Oi-O-CHa-, 
-CHrS- -CH2-CHZ-S-, -CH2-SO-, -Ofc-SOr or a bond, and R" is -CR'R*>-, 
-CH,CH r CH 2 -, -CH.O-, -CH.O-CH*-, -CHrS-, -CH,CH,S-, -CH.SO-, -Ofc-SO, or a 

olerwise when n is 1, 2, 3 or 4, R* and R b are independently -CRW-, -Cft-Cft-, 
-Crfe-Crfe-CHr, -O-, -CH.O-, -Crfc-O-CHr, -S-, -SO-, -SOr, -CH.-S-, -CHz-Crfe-S-, 
-CH2-SO-, -CH2-SO2- or a bond; 

Re U hydrogen or Q-Co-alkyl optionally sobstitnted by a O-C-carbocydic gronp or by 
Ci-Cio-alkoxy, 

or when R b is -CRW- or -CR'R-S R e and R» form a C5-C,s-carbocyclic gronp; 
R3 R4 R> and R< are independently hydrogen, halo, C-C-alkyl, d-Co-alkoxy, or a 5- or 
6-membered heterocyclic ring where* at least one of the ring atoms is nitrogen, oxygen or 
sulphnr, or any two of R*. If. V and R« that are attached to adjacent carbon atoms on the 
phenylene ring together form a phenylene ring, C s -C,o-cycloalkyl, O-Co-cydoalkenyl or 5- 
or 6-membered heterocyclic ring wherein at least one of the ring atoms is nitrogen, oxygen 

or sulphur; ; 
R7, Rs and R> are independently hydrogen, Q-C.o-alkyl or C a -C 10 -alkoxy, either of winch 
being optionally substituted by a C 5 -Ci5-carbocyclic group; and 
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Riois Cl -C 10 -alkyl or Cx-Cto-alkoxy, either of which being optionaUy substituted by a C s - 
Cis-carbocydic group. 

Terms used in this specification have the following meanings: 

"OptionaUy substituted" as used herein means the group referred to can be substituted at 
one or more positions by any one or any combination of the radicals listed thereafter. 

-Q-Oo-alkyl" as used herein denotes straight chain or branched alfcyl, which may be, for 
example, C, to Co alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isoburyl, sec- 
butyl, tert-butyl, straight or branched pentyl, straight or branched hexyl, straight or 
branched heptyl, straight or branched nonyl or straight or branched decyl. Preferably Cr- 
Cio-alkyl is Ci-C4-alkyl. 

"C-Gralkoxy" as used herein denotes straight chain or branched alkoxy and may be, for 
example, C, to Co alkoxy such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, 
isobutoxy, sec-butoxy, tert-butoxy, or straight or branched pentoxy, hexyloxy, heptyloxy, 
octyloxy, nonyloxy or decyloxy. Preferably C.-Oo-alkoxy is Ct-C-alkoxy. 

"Ca-Cto-cydoalkyl" » used herein denotes cycloalkyl having 3 to 10 ring carbon atoms, for 
example a monocyclic group such as a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cydoheptyl, cydooctyl, cydononyl or cyclodecyl, any of which can b. substituted by one or 
more, usually one or two, G-Q-alkyl groups, or a bicydic group such as bicydoheptyl or 
bicyclooctyl. Preferably C,-C„-cydoalkyl is Ca-G-cydoalkyl, for example cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl. 

"Ca-Qo-cycloalkenyl" as used herein denotes a hydrocarbon ring that contains 3 to 10 ring 
carbon atoms and one or more carbon-carbon double bonds, for example a monocyclic 
group such as a cyclopropenyl, cyclobutenyl, cydopentenyl, cyclohexenyl, cycloheptenyl, 
cyclooctenyl, cyclononenyl or cyclodecenyl, any of which can be substituted by one or more, 
usually one or two, Ct-Oalkyl groups, or a bicyclic group such as bicycloheptenyl or 
bicyclooctenyl. Preferably C 3 -Cio-cycloalkenyl is C3-C 6 -cycloalkenyl, for example 
cyclopropenyl, cyclobutenyl, cydopentenyl or cyclohexenyl. 
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"Cs-Cis-carbocycUc group" as used herein denotes a carbocyclic group having 5 to 15 ring 
carbon atoms, for example a monocyclic group, either aromatic or non-aromatic, such as a 
cyclopentyl, cyclohexyl, cycloheptyl, cydooctyl or phenyl, any of which can be substituted 
by one or more, usually one or two, Ci-d-alkyl groups, or abicyclic group such as 
bicyclooctyl, bicyclononyl, bicyclodecyl, indanyl or indenyl, again any of which can be 
substituted by one or more, usually one or two, d-C^alkyl groups . Preferably the C 5 -C 15 - 
carbocyclic group is a Cs-do-carbocyclic group, for example indanyl. 

"Halo" or "halogen" as used herein denotes a element belonging to group 17 (formerly 
group VH) of the Periodic Table of Elements, which may be, for example, fluorine, chlorine, 
bromine or iodine. Preferably halo or halogen is bromine. 

- 5- or 6- membered heterocyclic ring containing at least one ring heteroatom selected from 
the group consisting of nitrogen, oxygen and sulphur" as used herein may be, for example, 
pyrrole, pyrrolidine, pyrazole, imidazole, triazole, tetrazole, thiadiazole, isothiazole, 
thiophene, oxadiazole, pyridine, oxazole, isoxazole, pyrazine, pyridazine, pyrimidine, 
piperazine, morphoUno, triazine, oxazine or thiazole. Preferred 5- or 6- membered 
heterocyclic rings include thiophene, imidazole, thiazole and pyridine. The 5- or 6- 
membered heterocyclic ring can be unsubstituted or substituted. Preferred substituents on 
the heterocyclic ring include halo, cyano, hydroxy, carboxy, aminocarbonyi, nitro, d-Cio- 
alkyl, Ci-do-alkoxy and C 3 -Cio-cycloalkyL Especially preferred substituents on the ring 
include O-Cio-alkyl and Ci-Cio-alkoxy. 

When any two of R 3 , R 4 , R s and R 6 that are attached to adjacent carbon atoms on the 
phenylene ring together form a phenylene ring, that ring so formed can be unsubstituted or 
substituted. Preferred substituents on that ring include halo, cyano, hydroxy, carboxy, 
aminocarbonyi, nitro, Ci-Cio-alkyl, Ci-Cio-alkoxy and Ca-Qo-cycloalkyl. Especially 
preferred substituents on the ring include Ci-Cio-alkyl and Ci-Cio-alkoxy. 

Throughout this specification and in the claims that follow, unless the context requires 
otherwise, the word "comprise", or variations such as "comprises" or "comprising", will be 
understood to imply the inclusion of a stated integer or step or group of integers or steps but 
not the exclusion of any other integer or step or group of integers or steps. 
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Preferred compounds of the present invention are compounds of formula I where 

-C~Y- is -CH=CH-; 

Ri is hydroxy and R 2 is hydrogen; 

!H nUO, R- is -CRUS -CHa-CHa-, -CHa-CHa-CHa-, -CH 2 -0-CHa- or -CHa-CHa-S-, 

and R> is -CR»R'S -CH2-O- or a bond, 

otherwise when n is 1,R- and R k are both -CB7R*-, 

R< is hydrogen or C-C-aUcyl optionaUy substirated by a C 3 -C ls -carbocycUc group or by 
Ci-Cio-alkoxy, 

or when R» is -CKW- or -CR-R«S R< and R* form a Cs-Qs-carbocychc group; 

R3 R4 R5 and R« are independently hydrogen, d-do-alkyl or Q-do-alkoxy; 

RT R« and R' are independently hydrogen, d-Cxo-alkyl, Q-Cto-alkoxy or a 5- or 6- 

membered heterocyclic ring wherein at least one of the ring atoms is nitrogen, oxygen or 

sulphur; and 

Rio is Ci-Cio-alkyl or Ci-Cio-alkoxy. 

Especially preferred compounds of the present invention are compounds of formula I where 

-C-Y- is -CH=CH-; 

Ri is hydroxy and R 2 is hydrogen; 

n is 0 or 1; ___ __ c 

when n is 0, R fl is -CWRS -CHWHr, -CHa-CHa-CHa-, -CHa-O-CHa- or -CHa-CHa-S-, 

and R b is -CR 9 R 10 -, -CH 2 -0- or a bond, 

otherwise when n is 1, R a and R b are both -CRW-; 

Rc is hydrogen or G-Oalkyl optionally substituted by a Cs-Go-carbocycUc group or by 
Ci-O-alkoxy, 

or when R* is -CR7R*- or -CR'R«S R< and R«> form a Cs-Qo-carbocyclic group; 

R3 R4 RS and R 6 are independently hydrogen, Ci-d-alkyl or Ci-Q-alkoxy; 

R 7 ' R8 and R> are independently hydrogen, Q-C^alkyl, d-Q-alkoxy or a 5- or 6- 

membered heterocyclic ring wherein at least one of the ring atoms is nitrogen, oxygen or 

sulphur; and 

Rio is Ci-Gt-alkyl or Ci-C 4 -alkoxy. 

The compounds of formula (I) are capable of forming acid addition salts, particularly 
pharmaceutical^ acceptable acid addition salts. Pharmaceutical^ acceptable acid addition 
salts of the compound of formula I include those of inorganic acids, for example, hydrohahc 
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acids such as hydrofluoric acid, hydrochloric acid, hydxobromic acid or hydroiodic acd, 
nitric acid, sulfuric acid, phosphoric acid; and organic acids such as formic add, acetrc acrd, 
propionic acid, huryric acid, benzoic acid, o-hydroxybenzoic add p-hydro^nzo,c acrd, p- 
chlorobenzoic acid, diphenylaccric acid, triphenylaceric add, 1-hydroxynaphtha ene-2- 
carboxylic add, 3-hydr„xynaphrhalene-2-carboxylic acid, alipharic hydroxy acds such as 
lactic acid, cirric add, rarraric add or malic add, dicarboxylic acids such as fumanc acd, 
nraleic acid or succinic acid, and sulfonic adds such as merhanesulfonic acrd or 
benzenesulfonic acid. These sales may be prepared from compounds of formula I by known 
salt-forming procedures. 

Compounds of formula I which conrain acidic, e.g. carboxyl group, are also capable of 
forrnlgsalrswithbases.mparricmarph^^^ 

earth meral salts such as sodium, porassium, magnesium or caldum salts, or salrs wtth 
ammonia or pharmaceurically acceprable organic amines or hererocydic bases such as 
- erhanolammes.benzylamines or pyridine. These sal. may be prepared from compounds of 
formula I by known salt-forming procedures. 

I„ those compounds where there is an asymmemc carbon atom the compounds exist in 
individual optically active isomeric forms or as mixtures thereof, e.g. as™ or 
diastereomeric mixtures. The present invention embraces individual opttcafly acfve R and S 
isomers as well as mixtures, e.g. racemic or diastereomeric mixtures, thereof. 

Specific especially preferred compounds of the invention are rhose described hereinafter in 
the Examples. 

The present invention also provides a process for the preparation of compounds of formula I 
in free or salt or solvate form. They can be prepared by a process compnsmg: 



(i) 



(A) reacting a compound of formula II 
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X 




- iV 

H H 

e « • r-v ri and R 2 are as hereinbefore defined, 
or a protected form thereof wherein -C-Y-.R 
with a compound of formula III 

R 3 




H 2 N— (CH 2 ) 



r i • t), ob rc P3 R4 rs Rfiandnareas 
or a protected form thereof wherein R% W, * , * . * > 

hereinbefore defined; 



(B) reducing a compound of formula IV 

JL 




or a protected form thereof wherern -C-Y-, R , R , R . ' 

are as hereinbefore defined, to convert the indicated kero group mto -CH,OH), 

<C> for the preparation of compounds of formula I where RMs h y dr 0g en and „ is 0, 
reacting a compound of formula V 
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NH 2 

OH 

or a protected form thereof wherein -C-Y-, R 1 and R> are as hereinbefore defined, 
with a compound of formula VI 

R 3 

VI 

R° 

or a protected form thereof wherein R% R", R*, R<, R s and R« are as hereinbefore 
defined; and 

(ii) recovering the resultant compound of formula I in free or salt or solvate form. 

Process variant (A) may be carried out using known procedures for reacting epoxides with 
amines or analogously as hereinafter described in the Examples. The reaction is 
conveniently carried out without a solvent or in an inert solvent, for example an organic 
solvent such as 2-methoxyethyl ether or N,N'-dimethylf ormamide in the presence of a 
silylating agent such as N,0-bis(trimethylsilyl)ac e tamide. The reaction temperature is 
conveniently from 25°C to 200°C, preferably from 80°C to 190°C. The temperature may be 
achieved by conventional heating or by microwave irradiation. 

Process variant (B) may be carried out using conventional methods, for example by 
hydrogenation using a suitable catalyst such as Pd/C or by reaction with sodium 
borohydride or a borane reducing agent under conventional conditions. 

Process variant (C) may be carried out using known procedures for reacting amino alcohols 
with ketones or analogously under reductive animation conditions as hereinafter described 
in the Examples. The reaction is conveniently carried out using a borohydride salt under 
acidic conditions, for example sodium triacetoxyborohydride and acetic acid, and using an 
organic solvent, for example 1,2-dichloromethane, as described in J. Org. Chem. 1996, 61, 
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3849. The reaction temperature is conveniently from 0° C to 25° C, preferably room 
temperature. 

Compounds of formula I in free form may be converted into salt form, and vice versa, in a 
conventional manner. The compounds in free or salt form can be obtained in the form of 
hydrates or solvates containing a solvent used for crystallisation. Compounds of formula I 
can be recovered from reaction mixtures and purified in a conventional manner. Isomers, 
such as enantiomers, may be obtained in a conventional manner, e.g. by fractional 
crystallisation or asymmetric synthesis from correspondingly asymmetrically substituted, e.g. 
optically active, starting materials. 

Compounds of formula H are known compounds or can be prepared by processes analogous 
to those used for the preparation of the known compounds, for example the procedures 
described in J. Med. Chem. 1987, 30, 1563. 

Compounds of formula H in which the carbon atom of the epoxide ring that is attached to 
the phenyl group is chiral may be prepared from a compound of formula VII 



O 




VII 

T f , 

C — C — L 

A A 

or a protected form thereof where -C-Y-, R* and R 2 are as hereinbefore defined and L is a 
leaving atom or group, as described in international patent application WO 95/25104 or 
analogously as hereinafter described in the Examples. 

Compounds of formula H may alternatively be prepared by epoxidation of a compound of 
formula Vffl 
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or . protected ten thereof «, R 1 and R 2 are as hereinbefore defined, using 
conventional procedures. 

Compoundsofformmamareiotownorn^^ 

used for the preparation of the known compounds. The amine group may be protected by 
Edition, 1999, preferably benzyl or triflnoroacetyl. 

Compounds of formula m where R3 and R< are hydrogen can be prepared by reacting a 
compound of formula IX 

H 2 N-(CH 2 ) n -7( = R « ,X 

whereRS^R-ndnare as hereinbefore defined and R» and R" are each independently 
hydrogen or Ci-Cio-alkyl, with a compound of formula X 

R*— C=C-R S X 
procedures, for example as described in international paten, appbcauon WO 96/2 7^* 

to 120'C, preferably from 80 tolOO'C. Where R" and R 5 are tnalkykilyl, the reaction 
berween the compounds of formulae FX and X may be carried out in the presence o a metal 

and R. Hillard, J. Am. Chem. Soc. 1977, 99, 4058. 
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Compounds of formula ffl where R< is WShW optionaU, substituted by a CrOr 

k r r alkoxv and R b and R e are both methylene may be prepared 
carbocycUcgrouporbyC,-C,o-alkoxy,anatc v )F rfCN>< for 

by amination of the corresponding 2-alkyl-indan-l-one usmg ammoma ^ 
Imposing the procedure described in Fomum and Carlson, Synthests !972, m, or 
analogously as hereinafter described in the Examples. 

Compounds of formula IV are novel compounds which may be prepared by reaction of a 
compound of formula XI 



O 

x. 




r 



halogen atom, preferably chlorine or bromine, with a compound of formula III as 

I before died. Thereaction may be carried out osing conventional procedures, fo 

!:ri A osedescribedbyYoshi^etaU.Med.Chem»7M,,«38, or analogously 

as hereinafter described in the Examples. 

Compounds of formula V are known or may beprepared by ^ 
formulallwbere Y,R> andR> are as hereinbefore defined with ammoma or a protected 

analogously as hereinafter described in the Examples, mere a compound of formula!!., 
reacted with a,ide a reduction step is subsequently required to yield the compound of 
formula V. 

Compounds of formula VI are known or may be prepared by known procedures such as 
those described in Liebigs Ann. Chem. 1985, 435. 

Compounds of formula VH are known or may be prepared by methods analogous to those 
used for the preparation of known compounds, for example those used m the Examples 
hereinafter. 
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Compounds of formula Vffl are known or may be prepared by known procedures. 

Compounds of formula IX may be prepared as described in international patent application 
"WO 96/23.760 or by analogous procedures. 

Compounds of formula X are known or may be prepared by known procedures. 

Compounds of formula XI are known or may be prepared by known procedures, for 
example those disclosed in United States patent specification US 4460581 and German 
patent specification DE 3134590. 

Where desired, the protection of any reactive group may be carried out at any appropriate 
stage in the above processes. The protecting group is suitably one used conventionally in the 
art and may be introduced and removed using conventional procedure. For example, when 
a hydroxy group is protected by a benzyl group, the latter may be removed by catalytic 
hydrogenation in the presence of palladium on charcoal using conventional procedures, such 
as those used hereinafter in the Examples. 

Compounds of formula I in free, salt or solvate form are useful as pharmaceuticals. 
Accordingly the invention also provides a compound of formula I in free, salt or solvate 
form for use as a pharmaceutical. The compounds of formula I in free, salt or solvate form, 
hereinafter referred to alternatively as "agents of the invention", have good p 2 -adreno- 
receptor agonist activity. The p 2 agonist activity, onset of action and duration of action of 
the agents of the invention may be tested using the guinea pig tracheal strip in vitro assay 
according to the procedure of R.A. Coleman and AT. Nials, J. Pharmacol. Methods 1989, 
21, 71. The binding potency and selectivity for the 02-adrenoreceptor relative to the pi- 
adrenoreceptor can be measured by a classical filtration binding assay according to the 
procedure of Current Protocols in Pharmacology (S. J. Enna (editor-in-chief) et al, John 
Wiley & Son, Inc, 1998), or by cAMP determination in cells expressing [32- or pl- 
adrenoceptor, according to the procedure of B. January et al, Brit. J. Pharmacol. 1998, 123, 
701. 

The agents of the invention commonly have a rapid onset of action and have a prolonged 
stimulating action on the p 2 -adrenoreceptor, compounds of the Examples hereinbelow 



Case4-33154/H0 75 



having (W values of the order of O.X to XOOO nM, having durations of 

t glrthanUhout, ^* + <*^*^~>~*** 
a arenolptorrelati,etothep 1 -adrenoreceptorfrorn 1 .5to500. The compounds of 

u ,1 3and 4 have p, and fc binding potencies, measured by a classical filtratron 
0.006/0.115 respectively. 

preceptor, mvie. of their long ac*ng selective * agonist actrvtty the ^« of the 
invention are useful in the relaxation of bronchial smooth muscle and 
u T Action Relief of bronchoconstriction can be measured in models such as the 
bronchoconstnction. Keiieioim-"* , , . 1998 39 

iltorv Lavs diseases, in view of their ^ ^on of a^^ 
administertbe agents of the invention once-a-day in me treament of such diseases. In 

Treatment of a disease in accordance with the invention may be symptomatic or 
l actic treatment. Innammatory or o""^^^ 
nvltion is applicable include asthma of whatever type or genes, mcludmg both mtnnsrc 

lersJasemb ra c^^tmentofsub i ec B ,e.g.oflessthan4or5yearso£^ > 
exmbitmgwheezingsymptomsanddiagnosedordiagnosableas«whee,y 1 rJants an 

or early-phase asthmatics. ,Por convenience mis particular asthmanc condmon . referred 
as "wheezy-infant syndrome".) 

* ( oct^ma will be evidenced by reduced frequency or 
Prophylactic efficacy in the treatment of asthma W1 L1 be eviaen 

improvement in lung function or improved airways hyperreactrvny. It may further 
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evidenced by reduced requirement for other, symptomatic therapy, i.e. therapy for or 
intended to restrict or abort symptomatic attack when it occurs, for example anti- 
inflammatory (^.corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may 
in particular be apparent in subjects prone to "morning dipping". "Morning dipping" is a 
recognised asthmatic syndrome, common to a substantial percentage of asthmatics and 
characterised by asthma attack, e.g. between the hours of about 4 to 6 am, i.e. at a time 
normally substantially distant from any previously administered symptomatic asthma 
therapy. 

Other inflammatory or obstructive airways diseases and conditions to which the present 
invention is applicable include adult respiratory distress syndrome (ARDS), chronic 
obstructive pulmonary or airways disease (COPD or GOAD), including chronic bronchitis, 
or dyspnea associated therewith, emphysema, as well as exacerbation of airways 
hyperreactivity consequent to other drug therapy, in particular other inhaled drug therapy. 
The invention is also applicable to the treatment of bronchitis of whatever type or genesis 
including, e.g., acute, arachidic, catarrhal, croupus, chronic or phthinoid bronchitis. Further 
inflammatory or obstructive airways diseases to which the present invention is applicable 
include pneumoconiosis (an inflammatory, commonly occupational, disease of the lungs, 
frequently accompanied by airways obstruction, whether chronic or acute, and occasioned 
by repeated inhalation of dusts) of whatever type or genesis, including, for example, 
aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis and 
byssinosis. 

Having regard to their p 2 agonist activity, the agents of the invention are also useful in the 
treatment of a condition requiring relaxation of smooth muscle of the uterus or vascular 
system. They are thus useful for the prevention or alleviation of premature labour pains in 
pregnancy. They are also useful in the treatment of chronic and acute urticaria, psoriasis, 
allergic conjunctivitis, actinitis, hay fever, and mastocytosis. 

The agents of the invention are also useful as co-therapeutic agents for use in combination 
with other drug substances such as anti-inflammatory, bronchodilatory, antihistamine or 
anti-tussive drug substances, particularly in the treatment of obstructive or inflammatory 
airways diseases such as those mentioned hereinbefore, for example as potentiators of 
therapeutic activity of such drugs or as a means of reducing required dosaging or potential 
side effects of such drugs. An agent of the invention may be mixed with the other drug 
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the invention and said drug suDbw & ; „ „ art ; r ular 

^corticosteroids snch as bodesomde, beclamethasone pj 

WO 0288167, WO 0212266 and WO 02100879 agonists 

suchasmontelukastandzafnlokast,™ SCH-351591 (Schering- 

K^^Oa.dea.V-ll^MNapp ^^i. AinMM „ ^ 

Med i ca) ) C D C-801(^e,ndKW^0 w0077018> WO 0123399, 
as those described in EP 1052264, EP 1241176, 

WO 0160835, WO 0194368, "WO " 6 ^° w24449> WO 9924450, 

WO 0127131, WO 9602543, WO 9602553, WO 9828319 WO 9924 , 

WO 9924451, WO 

those described in WO 0242298. bu oxitrop ium bromide and 

antimuscarinic agents, in particular ipratropnnn brormde, ox ltr op 

tiotropium bromide, 
thereof, especially a compound of formula 
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and pharmaceutically acceptable salts thereof. 

Co-therapeutic antihistamine drug substances include cetirizine hydrochloride, 
acetaminophen, clemastine fumarate, promethazine, loratidine, desloratuhne, 
diphenhydramine and fexofenadine hydrochloride. 

Combinations of agents of the invention and steroids, PDE4 inhibitors, A2a .agonists, A2b 
agonists or LTD4 antagonists may be used, for example, in the treatment of COPD or, 
particularly, asthma. Combinations of agents of the invention and anticholinergic or 
antimuscarinic agents, PDE4 inhibitors, A2a agonists, A2b agonists, dopamine receptor 
agonists or LTB4 antagonists may be used, for example, in the treatment 
of asthma or, particularly, COPD. 

In accordance with the foregoing, the ptesent invention also provides a method for the 
treatment of an obstructive or inflammatory airways disease which comprises admimstenng 
to a subject, particularly a human subject, in need thereof a compound of formula I, or a 
pharmaceutically acceptable salt or solvate thereof, as hereinbefore described. In another 
aspect, the invention provides a compound of formula I, or a pharmaceutically acceptable 
salt or solvate thereof, as hereinbefore described for use in the preparation of a medicament 
for the treatment of an obstructive or inflammatory airways disease. 

The agents of the invention may be administered by any appropriate route, e.g. orally, for 
example in the form of a tablet or capsule; parenteral*, for example intravenously; topically 
to the skin, for example in the treatment of psoriasis; intranasal!/, for example in the 
treatment of hay fever; or, preferably, by inhalation, particularly in the treatment of 
obstructive or inflammatory airways diseases. 

In a further aspect, the invention also provides a pharmaceutical composition comprising a 
compound of formula I in free form or in the form of a pharmaceutically acceptable salt or 
solvate thereof , optionally together with a pharmaceutical!, acceptable diluent or carrier 
therefor. Such compositions may be prepared using conventional diluents or excipients and 
techniques known in the galenic art. Thus oral dosage forms may include tablets and 
capsules. Formulations for topical administration may take the form of creams, ointments, 
gels or transdermal delivery systems, e.g. patches. Compositions fot inhalation may 
comprise aerosol or other atomizable formulations or dry powder formulations. 
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■ ■ omorises an aerosol formulation, it preferably contams, for 
menthecomposntoncompnse- uch M HFM3 4a or HFA2Z7 or a 

example, a hydro-fluoto-alkane (HFA) prop ^ ^ 

(up to 20% by weight), and/or one or mor exposition 
^.antUoroneormorebun^a^tssn^^. mpoundof 

comprised powder formulation, it preferably ~ ^ y ^ ^ a dilnent or 
^inventio naUomcludea^acompoundofformn^ ^^^T 

5000 ^g. 

The invention is illustrated by the following Examples. 



BspeciaUypteferredcompoundsofformulafarealso compounds of formnlaxn 
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wherein T is as shown in the following table, the method of preparation being described 
hereinafter. All compounds are in the free form. 1H NMR spectra are recorded at 400 
MHz in CDC1 3 unless otherwise noted. Mass spectra are obtained under electrospray 
ionisation conditions with LC gradient elution of 5% to 95% acetonitrile-water in the 
presence of 0.1% formic acid. 



Ex 




R2 


T 


MH+ 


1 


-OH 


-H 




337 


2 


-OH 


-H 


CO 


337 


3 


-OH 


-H 




393 


4 


-OH 


-H 


-CO 

H 3 C 


351 


5 


-OH 


-H 


OO 


351 


6 


-OH 


-H 


H 3 C 
H 3 C 


362 


7 


-OH 


-H 




351 
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Proration ctartinff materials 

9 ?' 4-Trimet ^yyh™™ phe"one oxime 
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met hoxybenzophenone (J- Org. Cnem. , > ^ ^ 

compound. 



hours to afford the title compound, MH + 567. 

A solution of 8-benzyloxy-5-(R 2 (1(2,4- ^ (J() ^ ^ 

W ater (10 ml, is heated at 80-C for 4 hours. The solvent * P acetonitril e-water 

IJiifcSualBks^^ 59 ml 89 9 mmol, and „-butylhenzene (14.02 

Amixt ureof3-ch.oropropion y lch,o„de ^ ^ ot chlori de (26.93 g , 
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acid. The layers are separated and the aqueous phase is extracted with ether The comtaed 
organic phases are washed with brine, dried (MgSO<) and evaporated to afforc 
compound, NMR8h 0.85 (t/7.3 3H), VIS (sextet/7.3 2H), 1.55 (quintet/7.3 2H), 3.34 
(,/ 6.9 2H), 3.84 (t J 6.9 2H), 7.20 (d J 8.3 2H), 7.80 <d/ 8.3 2H). 

Cf-HnTYlmHan-l-one 

A solntion of l-(4-»-b«tylphenyl)-3-chloropropan-l-one (17.88 g, 79.8 mmol) tn 
concentrated snlphnric acid (69 ml) is heated at 90-C for 4 hours. After cooling to anient 
temperature, the reaction mixture is ponred on to ice and exacted with toluene The 
combined organic phases are washed with saturated NaHCOs, brine, dried (MgSO,) and 
evaporated to afford the title compound. NMR 8» 0.85 (t/7.3 3H), 1.28 ^>™™' 
1.56 (quintet/ 7.3 2H), 2.6 (m 4H), 3.02 (,/ 5 2H), 7.10 (d/ 8.3 1H), 7.20 (s 1H>, 7.60 (d 
/ 8.3 2H). 

«^-TW.ind* "-1-r,ne oxime 

Hydtoxylamine hydrochloride (0.89 g, 12.8 mmol) and sodium acetate (12.8 mmol) are 
added to a solution of 5-»-bntyundan-l-one (1.0 g, 5.31 mtnol) in ethanol (30 ml) and water 
(3 ml). The reaction is heated to reflux for 20 minutes, then water is added and the mixture 
is extracted with CH2CI2. The combined organic extracts are washed w,th brute, dried 
(MgSO,) and evaporated to afford the title compound. NMRohO.86 (t/7.3 3H) 1.28 
(sal/ 7.3 2H), 1.52 (quintet / 7.3 2H), 2.55 (t / 8.0 2H), 2.85-3.0 (m 4H), 7.0 «d/ 8.3 
1H), 7.05 (s 1H), 7.45 (d/ 8.3 2H). 

S-«-Rntvlin -<?"-1 -vlamine 

Asusplion of slbutylindan-l-oneoxime(0.50g, 2.46 mmol, and 10% Pd/C (0.50 g, m 
acetic acid (50 ml) is hydrogenated at 3.5 bar for 16 hours. The reaction is filtered through a 
Celite™ filter pad and partitioned between ether and water. The organic phase is washed 
with saturated NaHCOj then brine and dried (MgSO,). Evaporation affords the title 
compound. NMR 6„ 0.85 (t/7.3 3H), 1.26 (sextet/ 7.3 2H), 1.50 (quintet/7.3 2H) .58 
,m 1H), 2.10 (br s 1H), 2.40 (m 1H), 2.50 (t/ 8.0 2H), 2.70 (m 1H>, 2.88 (m 1H), 4.38 (t/ 
6 1H), 6.95 (m 3H), 7.16 (d / 8.3 2H). 

M . t hyl Vpbenvlhutvrate 

Thionyl chloride (44 ml, 91.4 mmol) is added dropwise to methanol (30 ml) at 0-C, 
followed by 3-phenylbutyric acid (10 g, 60.9 mmol). The reaction is stirred for 4 hours and 
the solvent is evaporated. The residue is partitioned between t -butylmethyl ether and 
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aq ueous a—. The organic phase is washed with water and bdne, dried (Na 2 S0 4 ) and 
evaporated to afford the title compound. MH+ 179. 

MPth vl ^ace tvl^njienYlhum^ . , 

^^^^72.4 ml, 30.9 mmol) is added » 

ad 31 4 mmol) in te^ydrofuran (THF, SO ml) at 0-C. After 10 minutes, the resultant 

,5 0 . 28 05 mmol) in THF (50 ml). After 40 mimttes, the resultant sohmon >s ttansferred 

is stirred at -78-C for 1.5 hours, then warmed to CC after which water „ added and the 

organic phases are washed with brine, dried ,MgSO„ and evaporated. ^ 
chromatography (12:! EtOAc-hexane elution) affords the title compound. 6„ 1.3 (d/ 3H), 
2.3 (s 3H), 3.4 (s 3H), 3.6 (m 1H), 3.8 (m 1H), 7.2-7.4 (m 5H). 

i aa iaaiffiUfl inJ-ii-^^iic acid 

Concentrated sulphuric acid ,15 ml, is added to methyl 2-a«ty.-3-phenylbutyra«e (2.75 g, 
U.5 mmol) maintaining the temperature below 30»C. The reaction is sorted a, _ «b« 

extracts are evaporated and the residue is diluted with water and the pH adjusted to 8 wtth 
saturated NaHCO, After washing with EtOAc, the aqueous phase is ac.d.fted w,th 
concentratedHCl and extracted with EtOAc. The combined organic phases ,„ washed wtth 
brine, dried (MgS0 4 ) and evaporated to afford the title compound, MH + 189. 

(l . yx qRV1.3.P i r .f H"d a n-2-rarhoxylic acid 

AsuspJonofW-dimethyMH-indene^IrboxyHcacid (0.362 g, 1.92 tnmo!) and 10/. 
paUadium on carbon (110 mg, in acetic acid (20 ml) is hydrogenated at 0.35 bar for 23 
hours. The reaction mixture is filtered and the filtrate evaporated to 
compound. 6 H (DMSO-d6) 1.4 (d/ 6 6H), 3.35 (t , 6 1H), 3.45 (qumtet/ 6 2H), 7.1-7.3 (m 
4H), 10-11 (br s 1H). 

{ 1 y R 3 R ^-t.3-Dim P thYlinH a n-2-ylamine f ....., R . 
Ethyl chloroformatc ,0.18 ml, 1.88 mmol, is added to a cooled ,0-C solunon of ( S, 2 ,3K,- 
l,3-dimethylindan-2-carboxyUc acid (0.298 g, 1.57 mmol) and triethylanune (0.263 ml, 
1.88 mmol) in acetone (3 ml) and water ,0.5 ml,. After 30 minutes, a solution of sodmm 
azide ,0.153 g, 2.36 mmol, in water (1 ml) is added and the reaction is stirred at 5°C for 
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toluene (6 ml) and heated at 100* until nitrogen evohuion ceases After evaporaaon .« 

with ethyl acetate. The confined organic exacts are washed w,th brute, dned (Na 2 SO,) 
and evaporated to afford the title compound. MH-f 162. 

acel acid (5.0 g, 28.4 mmol) and triethylamine (4.75 ml, 34 mmo!) » acetone (40 ml) and 
^^J).AL30mmu t e S ,a S olnt i ono £ sodinma,ide(2,8 g> 42.ommo mwa«r,16 

Jogen evoludon cease, After evaporation of solvent, the resnltant «ocyana e „ taken 
Z N HC1 (40 ml, and heated at 100-C for 16 hours. The reacdon mixture . evapo.ted 
:TvoJ andthe resultant solid collected by filiation, washed with water and ether 

bubbled for 10 minutes. Water is added and the organic layer is separated, dned (NaiSCh) 
and evaporated to afford the title compound [MH + OfcCN)* 189. 



Pre paration offing] rnmpounds 
Example 1 

8 .Hydroxy-5-[R-l-hydroxy-2^^ 

N O bU-ttrimethylsUyDacetamide (93 (d, 0.37 mmol) is added to a solution of R-l- 
aminoindane (96.3 pi, 0.75 mmol) in DMF (0.6 ml) and the mixture stirred at ambient 

,0 147 g, 0.50 mmol) in DMF (0.9 ml) is added and the mixture heated at 80 C o 36 

organic phase is evaporated and purified by flash column chromatography (EtOAc eluuon, 
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to afford 8-benzyloxy-HR^^ quinolin-2-one, 
MH+ 427. 

A suspension of 8-benzyloxy-5-[R-l^^ quinolin-2- 
one (35 mg, 0.08 mmol) and 10% Pd/C (15 mg) in ethanol (11 ml) is hydrogenated at 0.35 
bar for 1 hour. The reaction mixture is filtered through a Celite™ filter plug, washed with 
ethanol and the combined filtrate and washings are evaporated. The crude product is 
purified by flash column chromatography (10:1 CHzClz-MeOH elution) to afford 8- 
hydroxy-5-[R-l-hyclroxy-2-(R-indan-l-ylammo)ethyl] 

Example 2 l 

8-Hydroxy-54R-l-hydrdxy-2-(S4ndan-l-ylammo)ethyll^ 

This is prepared using a method analogous to Example 1, MH+ 427 but using S-l- 
aminoindane as the starting material. 

Example 3 

5-[R-2-(RS-5-butv^^ 

This compound is prepared using procedures analogous to those used in Example 1, using 
R-8-benzyloxy-5-oxiranyl-lH-quinolin-2-one and 5-«-butylindan-l-ylamine, MH+ 393 

Example 4 

8-Hydroxy-5-[R-l4iyckoxy^^ 

and8-hydroxy-5-[R-l-hydroxy-2-(lS,2R-l-methylmdan-2-ylanmao)e^ 



A mixture of ( + /-) ds-l-methylindan-2-yl amine (J. Chem. Soc. (C), 1970, 920), (0.351 g, 
2.38 mmol) and R-8-benzyloxy-5-oxiranyl-lH-quinoUn-2-one (0.350 g, 1.19 mmol) in 2- 
methoxyethyl ether (2 ml) is heated in a sealed tube at 190°C for 16 hours. The solvent is 
evaporated and the crude product purified by flash column chromatography (20:1 CH 2 C1 2 - 
MeOH elution) to afford a 1:1 mixture of 8-benzyloxy-5-[R-l-hydroxy-2-(lR,2S -1- 
methylindan-2-ylamino)ethyl]-lH-quinolin-2-oneand 8-benzyloxy-5-[R-l-hydroxy-2- 
(lS,2R-l-methylindan-2-ylamino)ethyl]-lH-quinolin-2-one, MH+ 441. 
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, crRi hvdroxv-2-(lR,2S -l-methyhndan-2-ylamino)ethyl]-lH 
A suspension of 8-benzyloxy-5-[R-l- h y aroxy » 

. , , < ft? 1 hvdroxv-2-(lS,2R-l-methylindan-2-ylamino)ethyl]- 
quinolin-2-oneand8-benzyloxy-5-[R-l-hydroxyzu^ / 

o in mo 9 0 23 mmol) and 10% Pd/C (10 mg) in ethanol (8 ml) is 

IwashedwUhethanol. THe cotnbined filtrate and washing » -apotattd £ 
11 mixttt te of s^sy-HR-l-hydtoxy-Ml^ 
iolin-2-oneand8^^^ 
lH-quinolin-2-one, MH+ 351. 

quinolin-2-one 

R-l-Muao-lAS^tettahydto^en. (0.301 g, 2.0 nunol) and 
oxirany.-lH-quinoUn-2-one (0.200 g , 0.S8 mmol, ate heated neat in sealed tube at 10°C 

J-l-hydtoxy-HK.l^-tettahydtcnaph^ 
MH+441. 

A suspension of S-benzyloxy-S-lR-l-hydroxy^-tR^l^S^-tetrahydronaphthalen-l- 
Llno-Juotoacefic acid (20:1, 21 n* U hydtogenated a, 0.35 

lH-quinolin-2-one, MH+ 351. 

converting ( 1S ,2R3R)-l,3-dimethylindan-2-ylanune to 8-benzyloxy 5-[R-2-(lS,2R,3R 13 
IIthy.nL-2.y™^^ 

that compound to give the title compound (MH+ 365). 



Example ? 
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o^A ((Rl hvdrOXy-2-Kin^ u 

ylmethyl)aminolethyl}-lH-qumohn-2-one (MH+ 441) and 
to give the title compound (MH+ 351). 
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CLAIMS 



1. A compound of formula I 

O 

HN^C 




in free or salt or solvate form, where 
,C~Y- denotes -CH 2 -CH 2 -, -CH=CH- or -CHz-O-; 
one of R 1 and R 2 is hydroxy and the other is hydrogen; 
n is an integer from 0 to 4; 

CH, CHi-S- -CH2-SO-, -CHz-SOi- or a bond, and R b is -CRU. -» 
™ C^S io- -CH.O-CH,-, -CHrS-, -CH.CH.S-, -CHrSO-, -CH 2 -SO, ot a 
f 1 2 3or4 R-aadR'areindependendy-CRHS-CHz-Cft-, 

Ct-Cio-alkoxy, _ CR9R10 . } R c and Rb form a Cs-Cis-carbocyclic group; 

«f *s R4 R5 a nd R« that are attached to adjacent carbon atoms on the 

^pendendy M*^"^*^ 
being optionally substituted by a O-C^-carbocydic group; and 

R^O-C^orC,^^ 
Cis-carbocyclic group. 
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2. A compound according to claim 1, where 

-C~Y-is-CH=CH-; 

Ri is hydroxy and R 2 is hydrogen; 

and R" is -CR'R 10 -, -CH2-O- or a bond, 
sulphvir; and 

Rio is d-Cio-alkyl or Ci-Cio-alkoxy. 

3. A compound according to claim 2, where 

-C~Y-is-CH=CH-; 

Ri is hydroxy and R 2 is hydrogen; 

and R b is -CR'R 10 -, -CHrO- or a bond, 

W , W. R< and R< are independendy hydrogen, C.-C s . OI 6 . 

m en>bered heterocyelic ring wherein at least one of the nng 
sulphur; and 

Rio is Ci-C4-alkyl or Ci-Oalkoxy. 
one of the Examples. 



Case4-33154/H0 75 

29 

A'-na t« anv one of claims 1 to 4 for the preparation of a 

of the p 2 -adrenoreceptor. 
comprising: 

(i) (A) reacting a compound of formula n 

ukAc 

H H 

< l • <-y R 1 and R 2 are as hereinbefore defined, 
or a protected form thereof wherem -C-Y-, R and K ar 

with a compound of formula ffl 

R 3 

111 





^R s 

R 6 

e l Rb rc R3 R4 R5 R6 and n are as 

or a protected form thereof wherein R a , R > ^' ' ' 

hereinbefore defined; 

(B) reducing a compound of formula IV 
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reacting a compound of formula V 

o 

HN^C 

J^/ Y V 
NH 2 

, , • r y Hi and R 2 are as hereinbefore defined, 
or a protected form thereof wherem -C-Y-, R and R 

with a compound of formula VI 

R 3 

-OX * 

R 6 

r u 'nUa R3 R4, R5 and R« are as hereinbefore 
or a protected form thereof wherem R-, R , R , * , * 

defined; and 
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10. A compound of formula TV 
O 



in free or salt or solvate form, where 

-C-Y- deno^a -Cft-CHz-, -CH=CH- or -CHrO- ; 

one of » and V is hydroxy and the other is hydrogen; 

n is an integer from 0 to 4; _cHrO-, -Ob-O-CHa-,. 

-CHrS-, -Cft-CHz-S-, -CHrSO-, -CH, SO^or , ^ ^ or a 

^^^^.^^^^^^ 

C-C-alkoxy CR ^ 1 o. R «andRHormaC i -C )S -carboc T clicgroup ; 

or when R b is -CR^R 1 - or -CR R &o-alkyl, C-Co-alkoxy, or a 5- or 

Rio is Ci-Cio-alkyl or d-Cio-alkoxy, eixn 
Cis-carbocyclic group. 
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